The measurement of renal function in neonates is not easy: it is difficult to obtain timed urine specimens and blood sampling requires skill. Biochemical techniques that could be performed on untimed urine samples to predict changes in renal function would therefore be useful. In addition, current sensitive and specific techniques to measure individual proteins can now be used to differentiate between glomerular and tubular dysfunction.
The increased excretion of albumin in urine, before dipstick methods or routine laboratory total protein methods showed abnormal results, was used to predict glomerular damage and later renal failure in diabetic patients.1 2 The antibiotics used were cefotaxime alone (48 babies) or netilmicin and benzylpenicillin in combination (42 babies). Eighteen babies received netilmicin alone and 21 received benzylpenicillin and cefotaxime together. It was hoped that the study would show up any differences in renal toxicity between these antibiotic regimes.
The babies who were given antibiotics had all had In the three gestational age groups there were trends towards higher levels of albumin:creatinine, retinol binding protein:creatinine, and total protein: creatinine excretion ratios with increasing degrees of These differences were significant for the retinol binding protein:creatinine and total protein:creatinine ratios (p<0-001). Table 4 summarises the results for well babies of 30-36 weeks and over 36 weeks' gestation. It can be seen that the well babies of over 36 weeks' gestation had lower values for urinary retinol binding protein: creatinine, albumin:creatinine and total protein: creatinine ratios when compared with the well babies of the 30-36 week gestation group. These differences were significant for the urinary retinol fluid14 ; however, the assay used was less sensitive than the radioimmunoassay used in this study.
In the well babies (table 4) we have shown a sixfold decrease in urinary retinol binding protein: creatinine ratios and a twofold decrease in urinary total protein:creatinine ratios with the two gestational age groups at birth (p<00001). The urinary albumin:creatinine ratios showed a similar trend but at a lower level (p<005). These results provide tentative reference ranges for the excretion of these proteins in term and preterm neonates.
The changes in renal function with increasing gestation as measured by glomerular filtration rate and plasma creatinine have been shown previously.15 16 Both these methods require blood sampling to be carried out.
The decrease in the urinary retinol binding protein: creatinine that we have shown may indicate more efficient proximal tubular function as gestation progresses, which would agree with the more efficient glomerular filtration shown by others."1 The relatively minor changes in the urinary albumin: creatinine ratio with gestation may indicate that this is a less sensitive measure of renal function than tests of proximal tubular function in early life. A protein:creatinine ratio would be expected to decrease with increasing gestational age and skeletal muscle mass (table 2) . However, the increase in urinary creatinine appears insufficient to account for the significant decrease in the retinol binding protein:creatinine ratio in the well 30-36 and >36 weeks groups.
Having described reference ranges for urinary retinol binding protein, albumin, and total protein: creatinine ratios, it is now possible to investigate those differences that occur in illness. In this study the sick babies mainly has respiratory illness (either idiopathic respiratory distress syndrome or congenital pneumonia) or generalised septicaemia, although bacteriological confirmation of sepsis was obtained in only two babies. Unsuspected renal tubular dysfunction has been described by Cole et The results in the 30-36 week gestation group show no changes in ratios for urinary albumin: creatinine or total protein:creatinine with varying severity of illness. This probably reflects the overall immaturity of the kidney even in well babies. The urinary retinol binding protein:creatinine ratio does show a trend with severity of illness, but the ranges are such that significance is not reached. However, these results suggest that the urinary retinol binding protein:creatinine ratio may be the most useful for detecting early renal dysfunction in neonates.
In the babies of less than 30 weeks' gestation it is difficult to evaluate the results as there were no normals to compare with the sick babies. However, the results for all variables are generally higher than for more mature babies, again suggesting renal immaturity, especially of the proximal tubule. This preliminary study indicates that measurement of specific urine proteins may provide sensitive indicators of changes in renal function in neonates either from differences in gestational age or from sickness. Changes in glomerular function appear less dramatic than changes in renal tubular function. The study did not detect differences in renal function related to antibiotic administration but numbers were small. The sensitivity of these non-invasive biochemical markers indicate they may be of use in further studies of renal function in the neonatal period.
